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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic honeycomb filter for 
scavenging of exhaust particulates of a diesel engine of low pressure 
loss, high scavenging efficiency and high durability. 
SOLUTION: This ceramic honeycomb filter constitutes its characteristic 
feature that a porous bulkhead of a ceramic honeycomb structural body 
1 has more than 60% porosity and a more than 1 5 |im average pore 
diameter and that the maximum value of Sn expressed under an 
expression (1) concerning inclination of an accumulated pore capacity 
distribution curve of the porous bulkhead 2 (curve expressed with a 
graph with a lateral axis as the pore diameter and a vertical axis as 
accumulated pore capacity) namely Sn=-(Vn-Vn-1)/(log(Dn)-log(Dn-1)) 
(1), (where, Dn is a pore diameter (urn) at a No.(n) measuring point, 
Dn-1 is a pore diameter (urn) at a No.(n-1) measuring point, Vn is 
accumulated pore capacity (cm3/g) at the number (n) measuring point, 
Vn-1 is accumulated pore capacity (cm3/g) at the No.(n-1) measuring 
point and Sn is inclination of the accumulated pore capacity distribution 
curve against the pore diameter at the No.(n) measuring point). 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

(Claim 1] By carrying out eye closure of the predetermined passage edge of a ceramic honeycomb structure object, and making the 
septum of the porosity which divides this passage pass exhaust gas In the ceramic honeycomb filter from which the particle contained 
in exhaust gas is removed When it measures with a method of mercury penetration, said porosity septum 60% or more of porosity, It 
has the average pole diameter of 15 micrometers or more, the maximum of inclination Sn of the accumulation pore volume 
distribution curve of said septum to the pole diameter in the n-th point of measurement is 0.7 or more, and inclination Sn of said 
accumulation pore volume distribution curve is the following formula (1). 

Sn=-(Vn-Vn -1 )/(log(Dn)-log (Dn-1)) (1), (However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) 
watch.) Dn-1 is a pole diameter (micrometer) in the point of measurement of eye watch (n-I), Vn is the accumulation pore volume 
(cm3/g) in the point of measurement of eye (n) watch, and Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement 
of eye watch (n- 1 ). The ceramic honeycomb filter characterized by what is expressed. 

[Claim 2] The ceramic honeycomb filter given in claim 1 term characterized by the maximum of inclination Sn in the accumulation 
pore volume-of-distribution curve of said porosity septum being 0.9 or more. 

[Claim 3] The ceramic honeycomb filter according to claim 1 to 2 characterized by the porosity of said porosity septum being 60 - 

80%. 

[Claim 4] The ceramic honeycomb filter according to claim 1 to 3 characterized by the average pole diameter of said porosity septum 
being 15-40 micrometers. 

[Claim 5] The ceramic honeycomb filter according to claim 1 to 4 with which chemical composition of the principal component of the 
porous ceramics which constitute said porosity septum is characterized by the principal component of a crystal phase being cordierite 
by 2:42 to Si056 mass %, 203:30 to aluminum45 mass %, and MgO:12 - 16 mass %. 

[Claim 6] By carrying out eye closure of the predetermined passage edge of a ceramic honeycomb structure object, and making the 
septum of the porosity which divides this passage pass exhaust gas In the ceramic honeycomb filter with which it is the ceramic 
honeycomb filter from which the particle contained in exhaust gas is removed, and the catalyst is supported inside said porosity 
septum front face and the porosity septum When it measures with a method of mercury penetration, said porosity septum 60% or more 
of porosity, It has the average pole diameter of 15 micrometers or more, the maximum of inclination Sn of the accumulation pore 
volume distribution curve of said septum to the pole diameter in the n-th point of measurement is 0.7 or more, and inclination Sn of 
said accumulation pore volume distribution curve is the following formula (1). 

Sn=-(Vn-Vn -1 )/(log(Dn)-log (Dn-1)) (1), (However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) 
watch.) Dn-1 is a pole diameter (micrometer) in the point of measurement of eye watch (n-1), Vn is the accumulation pore volume 
(cm3/g) in the point of measurement of eye (n) watch, and Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement 
of eye watch (n-1 ). The ceramic honeycomb filter characterized by what is expressed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic honeycomb filter for removing the particle contained in a Diesel engine's 

emission gas. 

[0002] 

[Description of the Prior Art] In order to remove the particle discharged by the Diesel engine, the septum of a ceramic honeycomb 
structure object is made into porous structure, and examination which adopts the filter for particle uptake of the structure of making 
the exhaust gas which contained the particle in the septum pass (diesel particulate filter) is advanced. About the property of this filter, 
it is supposed that the collection efficiency of a particle, pressure loss (pressure loss), and three uptake time amount (time amount until 
it reaches a fixed pressure loss from uptake initiation) of a particle are important. Although uptake time amount will be made for a 
long time if a pressure loss will increase, uptake time amount will become short, if collection efficiency and a pressure loss have an 
opposite relation and it is going to make collection efficiency high especially, and a pressure loss is made low, collection efficiency 
worsens. To a ceramic honeycomb structure object, the technique which controls as follows the magnitude of the pore which exists in 
porosity, an average pole diameter, and a septum front face has been examined from the former so that the property of these opposite 
filters may be satisfied. 

[0003] While collection efficiency is maintainable from the first stage to a high value by constituting the pore which exists in a filter 
septum front face from a stoma of 5-40 micrometers of apertures, and an osculum of 40-100 micrometers of apertures, and constituting 
it from JP,3- 1 0365, B so that the number of these stomata may be 5 to 40 times the number of these osculums, it is indicated that the 
low exhaust gas clarifying filter of pressure loss is obtained. On the other hand, the average aperture of the internal pore which exists 
in the interior of a septum is larger than 15 micrometers, and, as for accumulation pore volume, 0.3-0.7cm3/g has become the desirable 
range. Here, although there is no publication of the porosity P of a septum (volume %), if true specific gravity rho of the cordierite 
ingredient indicated by the example is made into 2.5 g/cm3, it is computable in the following formulas from the accumulation pore 
volume V (cm3/g). P=100xVxrho/(l + Vxrho). Therefore, if range of 0.3-0.7cm 3/g with the desirable accumulation pore volume of 
the internal pore which exists in the interior of a septum is converted into porosity, it will become 42.8 - 63.6 volume %. (Patent 
reference 1 reference.) 

Moreover, it is indicated by JP,61-54750,B by controlling opening porosity (porosity) and an average pole diameter that the filter from 
a high collection efficiency type to a low collection efficiency type can be designed. The opening porosity (porosity) and the average 
pore diameter (average pole diameter) in the band limited as a suitable example in this official report in the boundary to which the 
point I -5-6-4 of page [ 20th ] drawing 8 is connected are indicated. For a point 1, opening porosity 58.5 capacity %, the average pore 
diameter of 1 micrometer, and a point 5 are [ opening porosity 62.0 capacity % the average pore diameter of 15 micrometers, and the 
point 4 of opening porosity 39.5 capacity %, the average pore diameter of 1 5 micrometers, and a point 6 ] 1 micrometer in opening 
porosity 90.0 capacity % and average pore diameter here. (Patent reference 2 reference.) 

And it is indicated by JP,9-77573,A by 55 - 80% of porosity and an average pole diameter being 25-40 micrometers, and the pore on 
the front face of a septum consisting of a 5-40 micrometers stoma and a 40-I00-micrometer osculum, and making the number of these 
stomata into five to 40 times of the number of these osculums that the honeycomb structure object which doubles and has the property 
of high collection efficiency, low voltage loss, and low coefficient of thermal expansion is acquired. (Patent reference 3 reference.) 
[0004] 

[Patent reference 1] JP,3-10365,B [the patent reference 2] JP,61-54750,B (drawing 8) 
[Patent reference 3] JP,9-77573,A [0005] 

[Problem(s) to be Solved by the Invention] However, as shown in the above-mentioned Prior art, although the balance of porosity and 
collection efficiency can be attained to some extent, by optimization of the magnitude of the hole on porosity, an average pole 
diameter, and the front face of a septum, the septum itself is a porous body, and since the reinforcement of a porous body has the 
relation which disagrees with the porosity and an average pole diameter, the reinforcement of a ceramic honeycomb structure object 
will fall inevitably. That is, if porosity and the magnitude of pore become large, the reinforcement of a ceramic honeycomb structure 
object will fall. In order to obtain the filter of low voltage force loss, especially when it makes porosity 60% or more and an average 
pole diameter is set to 15 micrometers or more, lowering on the strength becomes remarkable. For this reason, without damaging with 
the thermal stress generated when low voltage force loss and high collection efficiency are reconciled and it is moreover used as a 
Diesel engine's filter for particle uptake, thermal shock stress, the mechanical bolting force at the time of assembly, the stress by 
oscillation, etc., there is a problem that the ceramic honeycomb filter which has rear-spring-supporter endurance in a long period of 
time is not obtained, and it had become the failure of utilization of a diesel particulate filter. 

[0006] this invention aim at offer the ceramic honeycomb filter which have rear spring supporter endurance to a long period of time, 
without damage with the thermal stress which generate it when the porosity of a septum be use as a Diesel engine filter for particle 
uptake also as an average pole diameter of 15 micrometers or more 60% or more, thermal shock stress, the mechanical bolting force at 
the time of assembly, the stress by oscillation, etc. so that the filter of low voltage force loss may be obtain in order to solve the above- 
mentioned problem. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention person hit on an idea of low 
voltage force loss, high collection efficiency, and the ceramic honeycomb filter to which the three properties of high intensity were 
satisfied further being obtained to a header and this invention by making into a certain fixed within the limits distribution of the pore* 
formed in the septum of a honeycomb structure object, as a result of inquiring wholeheartedly. That is, it be the following formula ( 1) 
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concern [ when said porosity septum be measure with a method of mercury penetration in the ceramic honeycomb filter from which 
the particle contain in exhaust gas be remove, have 60% or more of porosity, and the average pole diameter of 15 micrometers or 
more, and ] the inclination of the accumulation pore volume distribution curve of said porosity septum by the ceramic honeycomb 
filter of this invention carry out eye closure of the predetermined passage edge of a ceramic honeycomb structure object, and make the 
septum of the porosity which divide this passage pass exhaust gas. 

Sn=-(Vn-Vn -l)/(log(Dn)-log (Dn-1)) (1), (However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) 
watch.) Dn-1 is a pole diameter (micrometer) in the point of measurement of eye watch (n-1). Vn is the accumulation pore volume 
(cm3/g) in the point of measurement of eye (n) watch, Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement of 
eye watch (n-1), and Sn is the inclination of the accumulation pore volume distribution curve over the pole diameter in the n-th point 
of measurement. It is characterized by the maximum of Sn expressed being 0.7 or more. At this time, as for the maximum of Sn, it is 
desirable that it is 0.9 or more, and it is suitable that porosity is 60 - 80% and an average pole diameter is 15-40 micrometers. 
Furthermore, the chemical composition of the principal component of the porous ceramics which constitute a septum is 2:42 to Si056 
mass %, 203:30 to aluminum45 mass %, and 12 to MgO:16 mass %, and it is suitable that the principal component of a crystal phase 
is cordierite. Moreover, the ceramic honeycomb filter of this invention By carrying out eye closure of the predetermined passage edge 
of a ceramic honeycomb structure object, and making the septum of the porosity which divides this passage pass exhaust gas In the 
ceramic honeycomb filter with which it is the ceramic honeycomb filter from which the particle contained in exhaust gas is removed, 
and the catalyst is supported inside said porosity septum front face and the porosity septum Said porosity septum is the following 
formula ( 1 ) concerning [ when it measures with a method of mercury penetration, have 60% or more of porosity, and the average pole 
diameter of 1 5 micrometers or more, and ] the inclination of the accumulation pore volume distribution curve of said porosity septum. 
Sn=-(Vn-Vn -l)/(log(Dn)-log (Dn-1)) (1), (However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) 
watch.) Dn-1 is a pole diameter (micrometer) in the point of measurement of eye watch (n-1). Vn is the accumulation pore volume 
(cm3/g) in the point of measurement of eye (n) watch, Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement of 
eye watch (n-1), and Sn is the inclination of the accumulation pore volume distribution curve over the pole diameter in the n-th point 
of measurement. It is characterized by the maximum of Sn expressed being 0.7 or more. 
[0008] 

[Function] Next, it explains per [ in this invention ] operation effectiveness. With the ceramic honeycomb filter of this invention, the 
porosity septum of a ceramic honeycomb structure object is the following formula (1) concerning [ when it measures with a method of 
mercury penetration, have 60% or more of porosity, and the average pole diameter of 15 micrometers or more, and ] the inclination of 
the accumulation pore volume distribution curve (curve expressed with the graph which makes an axis of abscissa a pole diameter and 
makes an axis of ordinate accumulation pore volume) of said porosity septum. 

Sn=-( Vn- Vn - 1 )/(log(Dn)-log (Dn- 1 )) ( 1 ), (However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) 
watch.) Dn-1 is a pole diameter (micrometer) in the point of measurement of eye watch (n-1). Vn is the accumulation pore volume 
(cm3/g) in the point of measurement of eye (n) watch, Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement of 
eye watch (n-l), and Sn is the inclination of the accumulation pore volume distribution curve over the pole diameter in the n-th point 
of measurement. Since the maximum of Sn expressed is 0.7 or more, pore distribution becomes sharp with high porosity, and since the 
rate that the pore centering on an average pole diameter occupies increases, while pressure loss is suppressed low, it becomes possible 
to maintain reinforcement highly. Here, the reason which limited inclination Sn of an accumulation pore volume distribution curve is 
explained to a detail. Although the reinforcement of a ceramic honeycomb structure object of being influenced of porosity or an 
average pole diameter is natural, it is large that it is dependent on pore volume distribution, and if especially pore volume distribution 
is put in another way as Sharp, even if porosity is 15 micrometers or more in average pole diameter, it wilt depend on having found out 
that high intensity was obtained 60% or more by raising the homogeneity of a pore dimension. Inclination Sn of porosity, an average 
pole diameter, and an accumulation pore volume distribution curve used the auto pore III9410 made from Micromeritics, and 
measured it with the method of mercury penetration here. In measurement of this method of mercury penetration, after containing the 
sample for measurement in a measurement eel and decompressing the inside of a eel, mercury is introduced and pressurized and it asks 
for the relation between a pole diameter and accumulation pore volume from the relation between the pressure at this time, and the 
volume of the mercury pushed in into the pore which exists in a sample. That is, if welding pressure is large, mercury will infiltrate 
even into more detailed pore and the volume of the detailed pore equivalent to welding pressure will be measured. For this reason, 
measurement is performed one by one to a small thing from what has a large pole diameter. At this time, that for which it asked by the 
above-mentioned formula (1) serves as inclination Sn in the point of measurement of eye (n) watch from the pole diameter Dn in point 
of measurement and the accumulation pore volume Vn of eye the watch [ pole diameter Dn-1 in the point of measurement of eye 
watch (n-1) and accumulation pore volume Vn-1 and (n) watch ] from measurement initiation. An example of the measurement result 
of Sn is shown in drawin g 3 . It is the inclination SI [(V1-V2) /(logDl-logD2)] for which it asked from pole diameters Dl and D2 and 
the accumulation pore volume VI and V2. [ in / on drawing 3 and / in Point a / the 1 st and the 2nd point of measurement ] Point b is 
the inclination S2 [(V2-V3) /(logD2-logD3)] for which it asked from the pole diameters D2 and D3 and the accumulation pore volume 
V2 and V3 in the 2nd and the 3rd point of measurement. Here, pore volume distribution is broadcloth as the maximum of Sn is less 
than 0.7, and distribution of inclination Sn of the pole diameter shown in drawing 3 and an accumulation pore volume distribution 
curve shows that pore volume distribution is dramatically sharp in if the maximum of Sn is 0.7 or more. If the rate of the big and rough 
pore which caused the lowering on the strength by pore volume distribution being broadcloth, and the detailed pore from which a 
particle carries out blinding and causes pressure-loss buildup falls and the maximum of Sn becomes [ ** with difficult coexistence of 
low voltage loss and high intensity ] 0.7 or more, since pore volume distribution will become Sharp, the rate of big and rough pore or 
detailed pore falls, and coexistence of low voltage loss and high intensity can be attained. This is clear also from drawin g 4 which 
shows the maximum of inclination Sn of an accumulation pore volume distribution curve, and the relation of A axial compression 
intensity ratio. Here, A axial compression intensity ratio is the relative value of A axial compression reinforcement which asked for 
elegance level as 1 .0 conventionally. When the maximum of Sn becomes 0.7 or more, it turns out that A axial compression 
reinforcement becomes 1.5 or more [ of elegance level (the maximum of Sn is 0.6 or less field) ] conventionally. That is, when the 
maximum of Sn becomes 0.7 or more, it turns out that the mechanical strength of a ceramic honeycomb structure object improves 
remarkably. In order to reconcile low voltage force loss and high intensity, as for the maximum of Sn, 0.9 or more are more desirable. 
Here, the porosity of limiting the porosity of a ceramic honeycomb structure object to 60% or more is because the pressure loss of a 
filter becomes high at less than 60%. Moreover, if porosity exceeds 80%, while the reinforcement of a filter will fall, since the 
collection efficiency of a particle also worsens, it is the range where 60 - 80% of porosity is desirable. Furthermore, the effectiveness 
of being 65% or more of porosity, and reducing pressure loss becomes still larger, and it is 75% or less of porosity, and since decline 
in reinforcement or collection efficiency can be made smaller, it is the range where 65 - 75% of porosity is more desirable. Moreover, 
an average pole diameter is because, as for limiting the average pole diameter of the pore which exists in the ceramic honeycomb 

h ttp : //www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 9/2 1/2006 



JP,2003-193820,A [DETAILED DESCRIPTION] 



Page 3 of 5 



structure to 15 micrometers or more, the pressure loss of a filter becomes large by less than 15 micrometers. Moreover, when an 
average pole diameter exceeds 40 micrometers, while the reinforcement of a filter falls, since a filter is passed without catching a small 
particle and collection efficiency worsens, it is the range where the average pole diameter of 15-40 micrometers is desirable. 
Furthermore, it is 25 micrometers or less in average pole diameter, and since decline in reinforcement or collection efficiency can be 
made smaller, it is the desirable range rather than it can attain coexistence of the property that high intensity disagrees [ the average 
pole diameter of 15-25 micrometers ] with low voltage force loss. 

[0009] In the ceramic honeycomb filter of this invention, the chemical composition of the principal component of the porous ceramics 
which constitute the septum of a honeycomb structure object And 2:42 to Si056 mass %, Having presupposed that it is suitable that 
the principal component of a crystal phase is cordierite at 203:30 to aluminum45 mass % and MgO:12 - 16 mass % Although it is 
because the ceramic honeycomb filter which a crack cannot generate easily is obtained even if it uses the low thermal expansion nature 
which cordierite has originally and a thermal shock is added This invention is not limited to this and can use ingredients, such as other 
heat-resistant ceramics, for example, a mullite, an alumina, silicon nitride, silicon carbide, nitriding aluminum, lithium aluminium 
silicate, aluminum titanate, and a zirconia. 

[0010] Moreover, it is the following formula (1) concerning [ when the porosity septum of a ceramic honeycomb structure object is 
measured with a method of mercury penetration in the ceramic honeycomb filter with which the catalyst is supported inside the 
porosity septum front face and the porosity septum, have 60% or more of porosity, and the average pole diameter of 15 micrometers or 
more, and ] the inclination of the accumulation pore volume distribution curve (curve expressed with the graph which makes an axis of 
abscissa a pole diameter and makes an axis of ordinate accumulation pore volume) of said porosity septum. 
Sn=-(Vn-Vn -1 )/(log(Dn)-log (Dn-1)) (1), (However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) 
watch.) Dn- 1 is a pole diameter (micrometer) in the point of measurement of eye watch (n-1). Vn is the accumulation pore volume 
(cm3/g) in the point of measurement of eye (n) watch, Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement of 
eye watch (n-l ), and Sn is the inclination of the accumulation pore volume distribution curve over the pole diameter in the n-th point 
of measurement. It is because the effectiveness of reconciling low voltage force loss which was mentioned above, high collection 
efficiency, and high intensity from the maximum of Sn expressed being 0.7 or more is remarkable in the interior of a septum front face 
and a septum in the ceramic honeycomb filter with which the catalyst is supported. 

[00 1 1 ] The ceramic honeycomb structure object of this invention can be manufactured as follows. The porosity after first calcinating 
the ostomy material to which especially the particle size of 20-100 micrometers occupies 50% or more the mean particle diameter of 
20 micrometers or more to ceramic raw material powder adds in the range obtained 60 to 80%. Shaping assistants, such as a binder 
and lubricant, are added if needed to this mixture, water is added and the batch which can be plasticized is produced, after mixing. 
After carrying out extrusion molding of the Plastic solid of honeycomb structure for this batch by the well-known extrusion method, 
the honeycomb structure object which has the pore formed into the septum of the trace after the micropore of a ceramic proper and 
ostomy material combustion clearance is acquired by performing desiccation, combustion clearance of ostomy material, and baking. 
Thus, maximum of Sn which shows the sharpness of pore distribution with the ability of the average pole diameter of a septum to be 
stored in the range of 15-25 micrometers with combination with the pore formed of the ostomy material (the particle size of 20-100 
micrometers occupies 50% or more with the mean particle diameter of 20 micrometers or more) to which the micropore which the 
ceramics holds originally, and particle size were equal can be made or more into 0.7. Since especially the nature ceramics of cordierite 
has pore with a pole diameter of about 1 -20 micrometers originally, it is 20 micrometers or more in mean particle diameter, and its 
combination with the ostomy material to which the particle size of 20-100 micrometers occupies 50% or more is effective. In addition, 
ostomy material is well-known graphite, wheat flour, resin powder, etc., and it is desirable to classify so that the mean particle 
diameter of 20 micrometers or more and the particle size of 20-100 micrometers may serve as particle size distribution which occupy 
50% or more. Moreover, when using resin powder, it is good also as particle size distribution to which the manufacture condition is 
adjusted and the mean particle diameter of 20 micrometers or more and the particle size of 20-100 micrometers occupy 50% or more, 
moreover, ostomy material — abbreviation — the pore formed into a septum as it is spherical — abbreviation -- since it becomes 
spherical, it is desirable from the ceramic honeycomb structure object which has the mechanical strength which could reduce the stress 
concentration to pore and was excellent being acquired. Furthermore, it is desirable from becoming possible to remove out of a septum 
easily, in case combustion clearance of the ostomy material is carried out to ostomy material being hollow, the problem that a crack 
goes into a septum being unable to arise easily, in case it is combustion clearance, and the manufacture yield improving. 
[0012] 

[Embodiment of the Invention] Although the actual example of this invention is explained hereafter, this invention is not limited to 

them. 

(Example 1) Si02 carried out specified quantity mixing of three kinds of spherical resin powder of No. 1-3 as a binder, lubricant, and 
ostomy material at cordierite-ized ceramic raw material powder, such as a kaolin, a temporary-quenching kaolin, an alumina, an 
aluminum hydroxide, a silica, and talc, respectively so that 42 to 56 mass % and aluminum 203 might become 30 to 45 mass % and 
MgO might become 12-16 mass %. At this time, the particle size distribution of the spherical resin powder used as ostomy material 
are shown in drawin g 5 , and a rate with a mean particle diameter and a particle size of 20-100 micrometers is shown in a table 1 . 
Next, water was added into this mixture, the batch which can be plasticized was produced, and the cylindrical shape honeycomb 
structure object was fabricated for this batch by the well-known extrusion method, subsequently, after drying this Plastic solid, it 
calcinates in a 1 380-1420-degree C temperature region, and it is shown in the front view and side elevation of drawing 1 (a) and (b) - 
as — from the porosity ceramic septum 3 and a breakthrough 2 — becoming - ostomy material — three kinds of nature of cordierite 
ceramic honeycomb structure objects 1 of trial No. 1-3 corresponding to No. 1-3 were acquired. The diameter of the acquired 
honeycomb structure object was 1 52mm in 143mm and die length, and the number of the wall thickness of a septum was [ the number 
of the passage per two ] 46 1cm 0.3mm. 

[001 3] The auto pore 1119-41 0 made from Micromeritics was used, and inclination Sn of the porosity of three kinds of nature of 
cordierite ceramic honeycomb structure objects of obtained trial No. 1-3, an average pole diameter, and an accumulation pore volume 
distribution curve was measured with the method of mercury penetration. Although the numeric values acquired by measurement were 
the pressure of the mercury added to the sample, and the volume of the mercury pressed fit into the sample, the pole diameter Dn of 
the point of measurement of eye (n) watch was calculated from (2) types, and the accumulation pore volume Vn of the point of 
measurement of eye (n) watch was calculated from (3) types. 

(n) Pole diameter Dn=-4alphacos theta/Pn of the point of measurement of eye watch (2) 

Here, alpha is the surface tension (4.935x10-4 kg/cm) of mercury. 

theta is the contact angle (130 degrees) of mercury and a solid-state. 

Pn is the pressure of the mercury of the point of measurement of eye (n) watch. 

(n) Accumulation pore volume Vn=vn/w of the point of measurement of eye watch (3) 
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Here, the volume w of the sample by which vn was pressed fit into the sample of the point of measurement of eye (n) watch is the 
weight of a sample. The relation (accumulation pore volume distribution curve) of the pole diameter and accumulation pore volume 
which were obtained is shown in drawin g 6 . Although the inclination of the accumulation pore volume distribution curve of the 
honeycomb structure object of trial No. 1 was dramatically steep and the inclination of the accumulation pore volume distribution 
curve of the honeycomb structure object of trial No.2 was also steep among about 10 micrometers - about 100 micrometers so that 
clearly from drawing_6 , the inclination of the accumulation pore volume distribution curve of the honeycomb structure object of trial 
No. 3 was comparatively loose. From the accumulation pore volume distribution curve shown in the above and drawing 6 , inclination 
Sn of the accumulation pore volume distribution curve of the honeycomb structure object of trial No. 1-3 was calculated. Although 
inclination Sn of an accumulation pore volume distribution curve asks for a smooth approximation curve from the plot of measurement 
data and should just be going to ask for it on the curve as a differential value in minute spacing of a pole diameter Since the 
accumulation pore distribution curve is fully smooth and point of measurement is regular intervals substantially about the logarithm 
(logDn) of a pole diameter, so that clearly from drawing 6 (n) Even if it calculates inclination Sn from the measured value of the pole 
diameter in the point of measurement of eye watch, and the point of measurement of eye watch (n-1), and accumulation pore volume, 
it is almost without error. Thus, the pole diameter of each honeycomb structure object and the relation of inclination Sn of an 
accumulation pore volume distribution curve which were obtained are shown in drawing 7 . Sn of the honeycomb structure object of 
trial No. 1 which was the steepest was the highest at the accumulation pore volume distribution curve of drawing 6 , Sn of the next 
steep honeycomb structure object of trial No.2 was next high, and Sn of the honeycomb structure object of trial No.3 which was 
comparatively loose was the smallest. Thus, the measurement result of the maximum of calculated Sn and porosity, and an average 
pole diameter was indicated to a table 2. 



[0014] 
A table 11 




(Um) 


20-1 00 V m<D 

(»*%) 


No.1 


64 


75 


No.2 


62 


62 


No.3 


52 


48 



[001 5] The end face of the ceramic honeycomb structure object produced as mentioned above was stopped as the front view and side 
elevation were shown in drawing 2 (a) and (b), and it ******( e d) by ** 5, and the porosity ceramic honeycomb filter was obtained. 
The filter shape of this obtained porosity ceramic honeycomb filter was evaluated about a pressure loss and breakage-proof nature. 
The result is doubled and it is shown in a table 2. When it was the pressure loss below the value permitted practical, it considered as 
acceptance, the pressure loss honeycomb filter inflow before when a pressure loss passes the air of a predetermined flow rate here in a 
pressure loss test stand, and after runoff estimated, when it was (O) and was the pressure loss exceeding the pressure loss permitted 
practical, it considered as the rejection, and (x) showed. The value of A axial compression intensity ratio estimated breakage-proof 
nature, this set elegance level to 1 .0 conventionally, the case of 1 .5 or more was considered as acceptance, it is (O), and it is (O) and 
(x) showed [ in further 2.0 or more desirable cases, it was made into the rejection at the case of less than 1.5 and ] them, moreover, the 
specification M as which Society of Automotive Engineers of Japan determines measurement of A axial compression reinforcement — 
it carried out according to 505-87 "the test method of the ceramic monolith support for automobile exhaust air gas cleanup catalysts." 
And when both a pressure loss and breakage-proof nature had (O), among those the (O) judging as a comprehensive judgment in some 
which are acceptance, (x) estimated (O) and the thing whose at least one is a rejection. 
[0016] 
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[001 7] In the ceramic honeycomb filter shown in trial No. 1-2 which are an example of this invention among the results shown in a 
table 2, since the maximum of inclination Sn in an accumulation pore volume distribution curve was 0.7 or more, even if porosity was 
a porous material of 1 5 micrometers or more in 60% or more and an average pole diameter, pressure loss was low, it passed also about 
breakage-proof nature, and comprehensive judgments were (O) and (O). Although pressure loss passed since the maximum of 
inclination Sn [ in / in the ceramic honeycomb filter shown in trial No.3 of the example of a comparison on the other hand among the 
results shown in a table 2 / an accumulation pore volume distribution curve ] turned around 0.7 the bottom, breakage-proof nature 
became rejection (x) and the comprehensive judgment was (x). As mentioned above, when the comprehensive judgment was carried 
out from the result of the pressure loss which is a property important as a filter for particle uptake, and breakage-proof nature so that 
clearly from the result of a table 2, each of ceramic honeycomb filters of trial No. 1-2 which are the example of this invention was 
filters with which are satisfied of a pressure-loss property and breakage-proof nature. 

[001 8] (Example 2) The batch in which the same plasticization as trial No.l of an example 1 is possible was produced, and the 
cylindrical shape honeycomb structure object was fabricated for this batch by the well-known extrusion method. Under the present 
circumstances, the dimension of well-known metal mold was adjusted so that the number of the passage per two might be obtained 
lem in various kinds of septum thickness. Subsequently, after drying this Plastic solid, it calcinated in the 1380-1420-degree C 
temperature region, and the various nature of cordierite ceramic honeycomb structure objects 1 which consist of a porosity ceramic 
septum 3 and a breakthrough 2 were acquired. The diameter of the acquired honeycomb structure object was 152mm in 143mm and 
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die length, and as shown in trial No.4-8, for the wall thickness of a septum, the number of the passage per two was five of 39-62 pieces 
I cm 0.15mm - 0.33mm. Hereafter, by the same approach as an example 1, after performing ****** of an end face, measurement about 
the pressure loss which is a filter shape, and breakage-proof nature was performed. The result is shown in a table 3. In addition, the 
maximum of inclination Sn [ in / porosity / all / of trial No.4-8 / in 65% and an average pole diameter / 20.8% and an accumulation 
pore volume distribution curve ] was 1.12. 
0019] 
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[0020] As shown in a table 3, even if the ceramic honeycomb filter shown in trial No.4-8 which are an example of this invention was 
which bulkhead structure, the comprehensive judgment of a filter shape was (O) or (O). 

[002 1] (Example 3) The catalyst was supported to a septum front face and the interior as follows to the ceramic honeycomb filter of 
trial No. 1 -3 used in the example I . 

[0022] As a high specific-surface-area ingredient, alumina sol was mixed with the activated alumina of 5 micrometers of diameters of 
a centriole with water, and the wash coat of the filter obtained by the agitated activated-alumina slurry was carried out. Then, the 
slurry adhering to an excess was removed, coating was repeated, and the filter of amount of coats 60 g/L was produced. After having 
dipped after baking and into the chloroplatinic acid water solution at 800 degrees C after making it dry at 120 degrees C after that 
furthermore, and making it dry at 1 20 degrees C, it calcinated at 800 degrees C and the ceramic honeycomb filter which made 
platinum support was obtained. The amounts of support of the platinum at this time were about 2 g/L. 

[0023] Pressure loss was measured by the same approach as an example 1 to the filter of the ceramic honeycomb filter after this 
catalyst support. Furthermore, the carbon of the specified quantity is thrown into a predetermined flow rate in a pressure loss test 
stand. Pressure loss difference deltaP before and behind carbon prehension at the time of making a honeycomb filter catch carbon 
(pressure loss before the pressure loss-carbon prehension after carbon prehension) is measured. When it was the pressure loss 
exceeding the value which considers as acceptance and is permitted practical by (O) if pressure loss difference deltaP is below the 
value permitted practical, it considered as the rejection and (x) showed. A result is doubled and it is shown in a table 4. 
0024] 
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[0025] Most lifting of the pressure loss according [ the ceramic honeycomb filter shown in trial No. 1-2 which are an example of this 
invention among the results shown in a table 4 ] to catalyst support was not accepted, but all the results of pressure loss were passing 
(O). As for the ceramic honeycomb filter shown in trial No. 3 which are an example of a comparison on the other hand, lifting of 
pressure loss was accepted by catalyst support, and the result of pressure loss became rejection (x). Moreover, the honeycomb filter 
which shows the ceramic honeycomb filter shown in trial No.l -2 which are an example of this invention to trial No.3 acceptance (O) 
and whose **** are the examples of a comparison under with the value with which pressure loss difference deltaP before and behind 
carbon prehension is permitted practical became rejection (x) exceeding the value with which deltaP is permitted practical. As 
mentioned above, the ceramic honeycomb filter of the filter engine performance in which lifting of pressure loss and pressure loss 
lifting by carbon prehension were small excellent being shown whose maximum of inclination Sn in an accumulation pore volume 
distribution curve is 0.7 or more is clear also in after catalyst support. 
[0026] 

[Effect of the Invention] Even if porosity is 60% or more and an average pole diameter is 15 micrometers or more in high value by 
making or more into 0.7 maximum of inclination Sn in the accumulation pore volume distribution curve of the pore in the septum of 
the ceramic honeycomb structure object which constitutes a ceramic honeycomb filter, when it is used as a diesel particulate filter 
according to this invention, it is possible to reconcile both the opposite properties of low voltage force loss and high collection 
efficiency that are properties. And the ceramic honeycomb filter excellent in endurance which is not damaged to the thermal stress or 
thermal shock stress at the time of an activity, and the mechanical bolting force of ****** or the stress by oscillation is obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **+* s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) And (b) is the front view and side elevation showing an example of a honeycomb structure object, respectively. 
[ Drawing 2] (a) And (b) is the front view and side elevation showing an example of the filter which used the honeycomb structure 
object, respectively. 

[Drawing 3J It is the graph of an example which shows the relation of the pole diameter and inclination Sn of an accumulation pore 
volume distribution curve which were calculated with the method of mercury penetration. 

[Drawing 4] It is the graph of an example which shows the relation between the maximum of inclination Sn of an accumulation pore 
volume distribution curve, and A axial compression intensity ratio. 

[DrawjngJ5] It is the graph which shows the particle size distribution of the ostomy material used in the example 1. 

[Drawin g 6] it is the graph which shows the relation of the pole diameter of the test piece of trial No. 1-3 and accumulation pore 

volume in an example 1. 

[Drawing 7] It is the graph which shows the relation of the pole diameter of the test piece of trial No. 1-3 and inclination Sn of an 
accumulation pore volume distribution curve in an example 1 . 
[Description of Notations] 

I : ceramic honeycomb structure object 2: ~ septum 3: - the inclination SI for which it asked from a breakthrough, a 4:ceramic 
honeycomb filter, and the 1st [ in / it 5: stops and / ** and accumulation pore volume distribution curve ], and the 2nd measurement 
result, and inclination S2 for which it asked from the 2nd and the 3rd measurement result in b:accumulation pore volume distribution 

curve, 
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DRAWINGS 



[Drawing 1] 




0 0.5 1.0 1.6 

[Drawing 5] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

WRITTEN AMENDMENT 



— [procedure amendment] 

[Filing Date] April 15, Heisei 15 (2003. 4.15) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Itcm(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Ciaim(s)] 

[Claim 1] After the mean particle diameter of 20 micrometers or more and the particle size of 20-100 micrometers add at least the 
ostomy material which has 50% or more of particle size distribution to ceramic raw material powder, By carrying out eye closure of 
the predetermined passage edge of the ceramic honeycomb structure object which dries the batch which carried out addition mixing of 
the water etc. after extrusion molding, calcinates, and is acquired, and making the septum of the porosity which divides this passage 
pass exhaust gas In the ceramic honeycomb filter from which the particle contained in exhaust gas is removed When it measures with 
a method of mercury penetration, said porosity septum 60% or more of porosity, It has the average pole diameter of 15 micrometers or 
more, the maximum of inclination Sn of the accumulation pore volume distribution curve of said septum to the pole diameter in the n- 
th point of measurement is 0.7 or more, and inclination Sn of said accumulation pore volume distribution curve is the following 
formula (1). 

Sn=-(Vn-Vn-l)/(log(Dn)-log(Dn-l))(l), . 

(However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) watch.) Dn-1 is a pole diameter (micrometer) in 
the point of measurement of eye watch (n-1), Vn is the accumulation pore volume (cm3/g) in the point of measurement of eye (n) 
watch, and Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement of eye watch (n-1). The ceramic honeycomb 
filter characterized by what is expressed. 

[Claim 2] The ceramic honeycomb filter given in claim 1 term characterized by the maximum of inclination Sn in the accumulation 
pore volume-of-distribution curve of said porosity septum being 0.9 or more. 

[Claim 3] The ceramic honeycomb filter according to claim 1 to 2 characterized by the porosity of said porosity septum being 60 - 

80%. 

[Claim 4] The ceramic honeycomb filter according to claim 1 to 3 characterized by the average pole diameter of said porosity septum 
being 1 5-40 micrometers. 

[Claim 5] The ceramic honeycomb filter according to claim 1 to 4 with which chemical composition of the principal component of the 
porous ceramics which constitute said porosity septum is characterized by the principal component of a crystal phase being cordierite 
by 2:42 to Si056 mass %, 203:30 to aluminum45 mass %, and MgO:12 - 16 mass %. 

[Claim 6] After the mean particle diameter of 20 micrometers or more and the particle size of 20-100 micrometers add at least the 
ostomy material which has 50% or more of particle size distribution to ceramic raw material powder, By carrying out eye closure of 
the predetermined passage edge of the ceramic honeycomb structure object which dries the batch which carried out addition mixing of 
the water etc. after extrusion molding, calcinates, and is acquired, and making the septum of the porosity which divides this passage 
pass exhaust gas In the ceramic honeycomb filter with which it is the ceramic honeycomb filter from which the particle contained in 
exhaust gas is removed, and the catalyst is supported inside said porosity septum front face and the porosity septum When it measures 
with a method of mercury penetration, said porosity septum 60% or more of porosity, It has the average pole diameter of 15 
micrometers or more, the maximum of inclination Sn of the accumulation pore volume distribution curve of said septum to the pole 
diameter in the n-th point of measurement is 0.7 or more, and inclination Sn of said accumulation pore volume distribution curve is the 
following formula (1). 

Sn =-(Vn-Vn - I )/(log(Dn)-log (Dn-1)) (1), . 

(However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) watch.) Dn-1 is a pole diameter (micrometer) in 

the point of measurement of eye watch (n-1), Vn is the accumulation pore volume (cm3/g) in the point of measurement of eye (n) 

watch, and Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement of eye watch (n-1). The ceramic honeycomb 

filter characterized by what is expressed. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[ltem(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention person hit on an idea of low 
voltage force loss, high collection efficiency, and the ceramic honeycomb filter to which the three properties of high intensity were 
satisfied further being obtained to a header and this invention by making into a certain fixed within the limits distribution of the pore 
formed in the septum of a honeycomb structure object, as a result of inquiring wholeheartedly. Namely, the ceramic honeycomb filter 
of this invention The ostomy material to which the mean particle diameter of 20 micrometers or more and the particle size of 20-100 
micrometers have 50% or more of particle size distribution to ceramic raw material powder, By carrying out eye closure of the 
predetermined passage edge of the ceramic honeycomb structure object which dries the batch which carried out addition mixing of the 
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water etc. after extrusion molding, calcinates, and is acquired, and making the septum of the porosity which divides this passage pass 
exhaust gas It is the following formula (1) concerning [ when said porosity septum is measured with a method of mercury penetration 
in the ceramic honeycomb filter from which the particle contained in exhaust gas is removed, have 60% or more of porosity, and the 
average pole diameter of 15 micrometers or more, and ] the inclination of the accumulation pore volume distribution curve of said 
porosity septum. 

Sn =~(Vn-Vn -l)/(Iog(Dn)-!og (Dn-l))(l), 

(However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) watch.) Dn-1 is a pole diameter (micrometer) in 
the point of measurement of eye watch (n-1). Vn is the accumulation pore volume (cm3/g) in the point of measurement of eye (n) 
watch, Vn-1 is the accumulation pore volume (cm3/g) in the point of measurement of eye watch (n-1), and Sn is the inclination of the 
accumulation pore volume distribution curve over the pole diameter in the n-th point of measurement It is characterized by the 
maximum of Sn expressed being 0.7 or more. At this time, as for the maximum of Sn, it is desirable that it is 0.9 or more, and it is 
suitable that porosity is 60 - 80% and an average pole diameter is 15-40 micrometers. Furthermore, the chemical composition of the 
principal component of the porous ceramics which constitute a septum is 2:42 to Si056 mass %, 203:30 to aluminum45 mass %, and 
1 2 to MgO: 16 mass %, and it is suitable that the principal component of a crystal phase is cordierite. Moreover, the ceramic 
honeycomb filter of this invention The ostomy material to which the mean particle diameter of 20 micrometers or more and the 
particle size of 20-100 micrometers have 50% or more of particle size distribution to ceramic raw material powder, By carrying out 
eye closure of the predetermined passage edge of the ceramic honeycomb structure object which dries the batch which carried out 
addition mixing of the water etc. after extrusion molding, calcinates, and is acquired, and making the septum of the porosity which 
divides this passage pass exhaust gas In the ceramic honeycomb filter with which it is the ceramic honeycomb filter from which the 
particle contained in exhaust gas is removed, and the catalyst is supported inside said porosity septum front face and the porosity 
septum Said porosity septum is the following formula (1) concerning [ when it measures with a method of mercury penetration, have 
60% or more of porosity, and the average pole diameter of 15 micrometers or more, and ] the inclination of the accumulation pore 
volume distribution curve of said porosity septum. 
Sn =-( Vn- Vn - 1 )/(log(Dn)-log (Dn- 1 )) ( 1 ), 

(However, Dn is a pole diameter (micrometer) in the point of measurement of eye (n) watch.) Dn-1 is a pole diameter (micrometer) in 
the point of measurement of eye watch (n-1). Vn is the accumulation pore volume (cm3/g) in the point of measurement of eye (n) 
watch, Vn-l is the accumulation pore volume (cm3/g) in the point of measurement of eye watch (n-1), and Sn is the inclination of the 
accumulation pore volume distribution curve over the pole diameter in the n-th point of measurement. It is characterized by the 
maximum of Sn expressed being 0.7 or more. 
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i is*«4 ] m&wm&wmmmi 1 15-4 
0 m mtfc h £ k * i$«k -tmim. 1 3 leasco* 

S n =- (V„-V n . 1 )/< log 
(<MU D n i2 (n) #@(7)SI^(Cfc(tS*H?L@ (v 
m) t'*0, D B .,« ( n- 1 ) #BcO-«95&££;fctt& 
S8?IS Um) X'h*). V n Ji(n)#B<DW&iifc*JJt 
S&«SB?U&«(cm3/g) Ti> 0 . V B .,tt(n- 
l)»a^J^fc«tt4*«WUB« (cms/g) 
T**. ) J: i3*3*U>£k 5 

[00 0 1] 
[0002] 

l»*-r*fc*>, *?$-y?^-#A;figffc<7>ISS£#?l 
■£ L*-> 1. flBa^tt^TMmffl 7 a )V9 ( x —V)VJ n't 

ffltt«»***< Li d k-M> k . E»jWt*U MM** 

mm < % 0 , * fcffj«*fi< -r* k , »mn#ra<i« 
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6 0 %KLh<0jlHfL*, 1 5 ju mJ3Lh(iVP%iW?LS* * 
U n#B«j|^{cfctt4WLgtW4lWEIMl<0 
*SMRL8«^ltt««>«* S n OfcMKi 0 . 7 Oh 

( 1 ) 

og (D„) - log (D„.,) ) ( 1 ) . 

•y^X<7)±^^-ft;^3ifiic^S i0 2 : 4 2-5 6U» 
%. A 1 2 0 3 : 3 0-4 5Mt%. MgO : 12-1 

i*«att*m*3iiM4i!ttw*?s 

[IS««6 ] -fc 9 S >y AflBt«^)BfJ6<oa» 
ffigpSrBSiitU BESSBf-EBi-S^7L«^ffiiafc:»» 
^^ii^-arL^S^ktCckO, fi»wr^4»t=*4ih.* 

«a^tt»^«s s „ <7>m.*.mi o . 7 m_k-c*> o . 
Birie^aifflTL^i^^ffl^wffl* s n <iTie^ ( i ) 

og (D n ) - log <D„-i) ) ( 1 ) . 

[0003] W^3 - 1 036 5#d«BTH, ~? <)V 
?mM.3mt.ZttEthffl?l* , ?L@5~4 0/*mc7)/h?L 
k , ?Lfl4 0~ 1 0 0 xcmtf0^?Lh*^1SB£ L, f£/h?L 
OSt*«ifc*c?L<3DSSctf0 5~40fSktl»cta tcfllfiJc-rS £ 

kawsix-cv^. Pisrtajfc^qt-rsrtaijffl 

«±0. 3-0. 7cm3/g*JifiLV^iffiHk=S:oTV^ 
ZZX\ RIM^?L*P(f*«%)OfeSi(i=5rv^. 

Sr2. 5g/cm3ttSLMMMV(cm3 

/g) j&^jaT^tfa^-cmaj-tsck^T^s. p= 
i ooxvx/>/(i+vxp). fc->x. m&ftmzft 

^*rttBIBl^)»*»L««l<0»* L^IEHO . 3- 
0. 7cm3/g(t M*CiIt4t42. 8-6 
3. 6fW»%k*ft. (1ffiXMl*m. ) 

«^B6 1-5475 O^mzit. *-7># 

5rigltL3S£k* s Ba*$<tTV%4. *^?8T<O03S=5: 
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MtftMbLT. SS2 0HC0ll8c7)^l- 5-6-4 
? L$ ) Btf s P*miU& A*£tt ZtiX^l. 

SWISS 1 ix m. jA 5 fcW-ryiK n yf^39. 5 $ 
4%. ¥%StfLi£@l 5/znK ^6{i. *-ry--KDy 
-f-r6 2. 03=fi%. ¥%)mm®l 5 um. £4te^ 
-7y^Dyf -f 9 0 . 0®S.%. ^tZfttfimZ 1 /i m 
X'bh. (WffFXI(2MK. ) 
* LT , «flHT9 - 7 7 5 7 3^f8^(i. StfL3s 5 5 
-80%, ¥^iffl7UI#2 5~4 0,umT£>9. froPB 
S^BOiM?Lli5~4 0//m<0/h?Li:4 0~~l OOjumO 
*?lk J: 0=5:0 . f£/h?l^8tS:i£*7ltf>i&<05-4 Ofg 

*§ftTVvS>. (tttt£iR3#!R. ) 
COO 04] 

[ftfttft 1 ] m^F3 - 1 0 3 6 5#4N8 

^186 l-54750^ffl (08) 
[WIWaK3 ] WHPP9 - 7 7 5 7 
[0005] 

[^tf^Lidk-tSgR®] L*»L>W«6. ±E« 
3|W)tttBtcii%t*n<«IL», WSB7LS. KSM3*ffi<0?L 

*l?L**6 0%JaJL JSv^PftJiHM 

S» =~ (V„-V n .,) / (log 
(fflU D„t4 (n) #B^Syj££tC*$»t£«l?UI (*t 
m) T*9. D nM {i ( n - 1 ) *!<0«5&SClC*Jttft 
MS (jum) T'ftOs V n ii(n)#a<0«^^tCj3»t 
S««mS«(cmVg)tM, V,.,li(n- 
l)Sg^a5^(c*3ft«»*«iffl?L«« ( cm3 /g ) 
T* 0 . S n (i n #BcoSS^cfc(t^ ML&G*tr& 

(om. S n Oft*llti0. 9fcLt-t-*>S£k*<*?£ L 
<, S\7U£Ji6 0-8 0%. T^iHffLaii 1 5-4 0/x 

iLS-fe 5?7 9 *<n%jm<n\mmLtf s i o 2 : 4 2 

~5 6«4%. A 1 2 0 3 : 3 0-4 5««%, Mg 

S n — (V n -V n .,) / ( log 

(fit. D n ta ( n > maom&uz&v&Miim in 

m)Xh Y ). D n .,tt ( n- 1 ) #I<oaj&Sfc*J»t& 

mam (vm)xb*). v n » < n > #sco«^^tcfc tt 

Siaa§8(cmVg)t*'). V n .,li<n- 



£1 5iumiaJ:fcLfc«d«. 5SK«T**SWt==5r*. 
r -< -^H«l»oaffil-?«»ffl7 /P* k LTteffl Ltz 

u-h7< ^fcommikom&izKixwc. 

[0006] *»3Bi, ±iBPlH«-)»^^S^. «E 
0%JiLh. ¥%ffl?U£l 5jumi2LtkLTk, T<f~fc? 

;naw<ofa^fli*ffl 7 ^ )V9 1 Lxmn l 

[0007] 

£ k K <fc 0 . ffiE^ltS*. SM*S&^, 3 &&(**9ftX 
<030<0^f1±€rjSJ£$^v:-fe7 5 >y7)s—t}2±? 4 )V? 

z EM-ts &i\&<mmm%*!z. * m®*t tablet 
izx o . um^^zar^mmm^i^-r^yi 

mxmzx o«y^t^is^6 o%vxtcomM. 1 5 

iummmax4**£m*&Tt& < 1 ) 

(D n ) - log (D n .!) ) ( 1 ) , 
O : 12-1 6&*%X\ gM«W3-^'i5 
■i YXhhz\b tfimxh h . * «: . 7 5 

X. tfflE#fL«JBK«*«£E^KJ:0«»gUfe*^tc 
6 0 %J2Ub.<DStfL^ 1 5 /i mJai^^SBTLflSrW 

l, mz&KMmmn%mMii®mtti5tomnmzizm 
-rsTie^ ( 1 ) 

(D n ) - log (D,,.,) ) ( 1 > , 
S „ 0 . 7 JaJtTfc S £ k Sr^ffi k-T S . 
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[0008] 

s n =- (V„-V n .,) / ( 1 o 

(mt, dj± (n) mBnwfe&z&ttztmte (u 

mj-t-ft 1 ?, D n .,ii (n-1) #B<3«Jg£fc:ti»** 
M7LS (jum) V B «(n)#B««ffijj5Cfc:tJ»t 
**««?USW (cm3/g) T*"?. V„.,li(n- 
l)#BOM^fc:^»t4IHliW3FL»« (cmVg) 

S n coSAfit** 0 . 7 ELLTa I. i k trt> . flBWWrc 

tUk&l::. &JK£^<*£#-T&C:ka«T#Ek3:£<0-t' 

«*rt»T a&#* sa^tMts - k < , 

^SiTLfl 1 5^mtLhT'$)-p-Ci>^S^#^ixSC: 
k£JiajL*:.rk£J:.S>. ££T«IL*. T^MBLffi. 
*SM«LS«**llWiO«* S n {±. Micromeritics*t$8 
CO*- h #7*1 1 1 9 4 1 0 Srffiffl L . *ttEEA8g'Cg|£ 
Lfc. ^^KffiJEA^aS^icfcV^TfJ:, jRJ5£ffl<Olsm 

ALT. MEU icOt^fiOflE^kaPrt^^RtrSiffl 

%mMH®mnm&*&#>&. ao*>. jiiflE&a***v* 

k, X 9«M$r*BUc*'C*«a*«AU JnEEAfcfflS 
« . i CO k « . ffl^*&*^ , ( n- 1 ) SlOHftA 

fc*jf*s*ffl.sD n - i . at^jwttiiiTLsaiVn., a. 

( n ) #B<OS»^C(C*J*t-6afiFL@D n k%mfflTL&m 
V n *»4>. JJE*(1) J: 0**>fc (n)# 
B<9^5&£(;:ii*t£f8#S n k&S. S n co^!l^ife«co 
— W*H3t=ji%r. H3fc*JV^T^attl*lfc2#B 
<Offl^t^(tS«fflfL@D j s D 2 a^mmiW7LS«V 
!, V 2 ^«t»fc«*S, [ (V, -V 2 )/(lo 
gD, - logD 2 )]t*0. ,£bf±2#Bk3#B 

2 . V 3 j6»4,*40fc«* S 2 [ (V 2 -V 3 )/(lo 
gD 2 - 1 o gD 3 ) ] T'J>-6. S3tc^-r*B 

?i« t jimMnm#ffittift«>fl(ft s „ <rx/mfre> . s 

„ 0>tk*Mffi 0 . 7 £ k Sffl?L@^«^o - K 

T<feO . S n <0*k*«3&*0. 7abTJMUrk«FLSfl- 



5£ Lfc*£fc 6 0 1 5 /z m BJbOTO 

mg^u lirie^TLSiiscomflim^a^flisi 
?mzix&m&) vmzizmt&Tstt ( i > 

(D„) - 1 og (D„.,) ) ( 1) , 

n coSAittfO . 7JaJbtc*4 k > MffLfiMJ-^S"*— 

flt^tt««0«%S n coftAttk ANffinSftftJtaHfli 
Sr^ia4*>^i,Hj^*>X'ft-S». , AWffi^5l 
j£itkiift3feaK/W£ 1.0k LT**>fc AHffilWl 
KcOffl*t«-C* « . S n co«^ffi*< 0 . 7 ja±(C«r & 
k. AiiiEjaSiSti:^*,!!,^^ (Witf S a co&Affi 
#0. 6&T<OfHig) <01. 5&±k%&Zktfm2>. 
?tcfr*>. S n co«±ffi**0. 7JiLh^Sk. -fe^S 
•y Affijt*co«ft!{W5i*Ji* t < lS]±-f - k 

ffiS*»*kSBftKS:lBiS:§-fr-6^fc«s 
n coSAffl{40. 9WJi*<j: Off * L.V^. iif, -fc5 
5 •y7;\-*J»mmftcr>%7im£ 6 0%JJLhfc|5S^-rS 
<0«, MTL*#6 0%*}UT-{i7 )V?<DE.±mtfm 

7^;p^co3$«^«T-ri.k*fc, ata^»m^*t 

S<^S*^»?L^6 0-8 0%*iff^Lv^HT'fc 

hWkh^z^ <^r 0 . »?L^7 5%WTT\ 3S*^ 
M*^coflST^J:'5/h$<T-§SC:k*^^7L*6 5 
~7 5%*U'9ff*Lv^eBlt'fcS. ttz. *5S7? 
^-^A^Jt^^tcffft-TSifflfLcO^iHlRlS^ 1 
mJiltKRRSrf&eOli. T^UffLfiS** 1 5^m*?fC'(i 
7 >VS> < %~>X Lt 0 frbX'hZ . 

%u£&i&T-r&kmz, /h $ %w%L=Ftfim $ fi-f ^ y 

i*/iSsffl7LS2 5>umOTT\ SME^WWKJWSiOfiT* i 0 

[0009] *LTs *^cO-b7S-yi?^-^A7-f 

•fe^S-y^XCOiBg^-fb^ffl^^S i 0 2 : 4 2 — 5 
6®fi%, A 1 2 0 3 : 30-4 5»»%. MgO : 1 
2-1 6SS%T\ ttJMSO±«*3&«3-> f x9'f hT 



s-k mtmm. mitres.. >jt-vat/i< 

[ o o i o ] ziutm&mmm&KMmmm 

S n =" (V n -V n .,)/( log 
(fflU D n li ( n) #Stt»&ft££(7&M?L& (u 
m)X't>*), D»-itt(n-l 

fflfttZ (^m) V n tt(n)*B<0«fie£fc:*H1' 
*JMKfll7Lg1R (emVg) T*0, V n .,li(n- 
1 >#BoaiJ^Kfctt££«M§8t (cmVs) 
-C'fc 0 , S n (i n # a c^aiJgACcii tt & ITLSfciHiJ 
«WBB?ia^*ttllO«*"P*&. ) KJ:»)*S*U. 
S n <D«;ttiE#0. 7J2U:'C**ii:3&»4». WifiLfcJ: 

* { , IW»lBaVll«rtll5tl«WW8*LT^6-fe9 

a. 

[0011] *fM!*>-fe? 5 v AMttffcii. H 

XJS«|»*tC, ¥*WWE2 0*tmJ2U:, ttfctftS2 0~ 
1 0 0 // mtf 5 0 %JiLh£ A^-&jt7L«Sr^«i<0^fL 

m< 6 o — 8 o %% t>ti$> smx-mn^- & . z <vm.-&m 

*J*mm<Vf&BftZW!iiLf8.BUz®. sat*. mM<r> 
mm*. «j**if 3 na+tc-fe^s x^ 
*m%<mM^fffi[Mmm&Wt.<r)imiz i 

3ft?L« ( TJWftS 2 0 At mllht < Sg2 0-1 0 0xi 
m#5 0%W_t££*>.& ) t=J: Om^ix^ifiTLt^ffl 
J: «3 . Htt<VFi&IB?U£fc 1 5 ~ 2 5 u mco jEB 

^tSn«ft*:tt^0. 7\2±b?&z\b1fiX'%h. 

Wt. M-fe7S7?Xli, 7C3R1-2 0 

J2LfcX\ J&82 0-1 0 0^111*55 0%tLh && 

iwkv&k^wimx'hh. Kumiimi. 

7 7 y 4 K /h*«h MJH&**T* 0 . 2 0 

jumliU:. !&g2 0~l 0 0/im^5 0%JjUbS:A^-i. 

@2 0 Atmlilii, »g2 0~ 1 0 0/xm*<5 0%m±Sr 

( n ) #B <0«&ftoai?LSD n = - 4 
ali, *«gc0*ffl5S^J (4. 9 3 5X1 0-4 
k g/c m ) 
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EASK «k 0 MM Ltctfr&lZ 6 0 *J2Lh*>»?L*, 1 5 

( 1 ) 

(D n ) - 1 og (D„.,) ) (1) , 

a^rae k =5: 0 . mm£comzmmz&m<x h t v ^ 

[00 12] 

(SKM0I1) Si0 2 *«4 2~5 6«a%. Al 2 0 3 
*«3 0-4 5ft%, MgO*«12-16fll%J:^l. 

v7imw*.iz.>uvy-. mm#L Rimunt lx 

No. 1 - 3 CO 3 «fflco^tt^lia*$- ^ix-r^feft 

<0«LBE^tH5fc:, 4fc 3 P%ttffiS«^2 0-10 0// 
mOfefKOSiJ-^Sr^l^-r. iJctC. iiOffi^Ulfc:** 

Jt. <X^Ti<OjW»»tW»Lfc±T 13 8 0-142 
O-CcOjagl^-C-MlSLT, m 10(a). (b)cr)jEBIlS 

txtffl®ia{=*-r «t 3 . ^?L®-fe 5 s y ^ pss 3 1 Kit 

?L2*»fe* 1 5. JBLffNo. l~3{c»JSLfctOIN 
o. 1— 3053380:3— yi?^ h«-fe9 5 

14 3mm, 1 5 2mmT. W&fO&MtfO . 3m 
m, 1 cm2 %tz<9CDm&nm<4 6mX'h->tZ. 
[ 0 0 1 3 3 ft fcJufcWKN o . 1-3<7)3SSIC03- 

M7L8L *flBBfL8fll»*lft«^>«*S n ^Micromerit 
icsttMO^-b^TIII94 1 OSrffiffiL. tK^SAS 

off * t mm*izEx2tLfz*.m<vtmx'h & *k 

( n ) #S«££C0*B1?U2D n (i ( 2 ) * «fc 0 . 

( n ) #EnM^<?>mmf[&nv „ « ( 3 > *i o 
tutu. 

a c o s <9/P n ( 2 ) 
^(4, 7)<IStl]«ccr)tgj5!fcft (13 0- ) 
Pnli. ( n ) # B <7)m&t»0*ae)EEJl X'$> h . 
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ZZX\ v n (i. ( n ) *BOS«&S<OSCH+K:JEA$ 
Sfc i: *>RH* ( SHMIIffl^lWMIiliMI ) £ 

1 OOjumfiOfaT. KMNo. lcr>j\-fij*ffimtt:<7)% 

fc*lt*44». K»No. 3WVN-#-MI|Jt{*:<0jR« 

tH6 ^-rm«iffl?L^a^*is*^ . hun o . 1 

n jMNIIflA^tt0M0>fl(&S a \i. HlJg 

S»(logD„) tcWL-Cll«Wfc:»IBWC**^) 
T\ ( n ) #S£0Sy«jSi: ( n- 1 ) SacOjfOlJgjStCfc 

AflBtttoMffLa t JHweuw^** taw 

lftl»T** j^fc»*ra-?fcKllN o . 1 <7)/\—fjJ± 

2 coy n j*mmftco s „ # < , m$ tfimwiM 

[00 14] 







20-100/7 m 03 






KS0M« 








No.1 


84 


75 


No.2 


62 


62 


No.3 


52 


48 



= v n /w (3) 
[0015] ±IBtf0 i 5 fcfl^K Lfc-fe 55/ 
mmftcr>i%m&. SS2H ( a) . ( b ) K-?-c0iE®iaS. 

<0ff*«*T*<itf^tti: L (O) "C\ SEfflWteWSS 

(x) T'^L*:. WB&«ttti, AWEjaSSaJtOtfTfF 
ffiU £*ta«8&Jfcftl^l'* 1 . OfcLT. 1. 5KUi 
co^Ji-^tefcL (O) X\ HK2. 0kLto)*?2U^ 
«£l±<0>T. 1 . 5*m<nt%&\,z\&T-a;tet L (x) 

i«i8tfi£#^£7$1i&M 5 0 5-87 r SK9»MUr 

5S-y^tyy *fi#coiSi&;fra J tcfi! 

OV^-fixt-&t&'C-*>-&t<7)Sr (O) , Zcoo-h (©) fj 

^**$>o^^-{i (®) . v^-m*»ioT't>T^-e?> 

(x) TfFfiffiLfc. 
[00 16] 
[jS2] 













KB&No 




(%) 


(^m) 






ft 




?*§feNo.l 




65.0 


20.8 


1.12 


o 


@ 




8*ifcNo.2 




66.4 


22.0 


0.8b 


o 


o 


o 






67.3 


19.5 


0.66 


o 


X 


X 



[0 0 17] ^2(C^-T$S*Wd*>, *^(5lJ-C"ftSiS 

0. 7JiLh-C'$>I.Ci:*>^. SWAP 6 0%LXh, ¥«3 
ffilPl 5//mtJLhi:V^#7L@W4T'S)oTt>. JE 



(O) a.t/ (©) x-b^tz. ^2^-rjg^d 

*>. it«M<0KllNo.3fc:jSi--fe9S-y^>-^A7 
Affl^O. 7*T4*>->fcit*»fe. ff^flbfeH-S-ttL 
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izw. mmma^m (x> t*r>, m-twrnz 

(x) X'h~otz. I2LL. «2<7)ifgm*^Bfl^*^J;p 

[00 18] (SSJft<H2> -Smni^KIINo. lfcR 
«*>*T WOT*?*' n' y f£8 t , Z\ <F» < -v + £4k%\<7) 

z <7)®k&mnmmmz . 1 c m 2 gfc 0 cdssk^k^ 

«tt£S£*ftLfc±-C 13 8 0-142 0 •COiSJKigT'M 



fc. ft^ft/^S-tfAf^ffcOiSgli 1 4 3mm. 
15 2mmt, M8No. 4 ~ 8 (C^i" 3 (CRIMOM 
j?#0. 15mm— 0. 33mm, 1 c m2 ^ O^Sit 
K^*<3 9~6 2fla-C^5S»X**-5^. WT> HJfe 

8WTtH>. m&H65%. ¥%»l?US{i2 0. 8 

1. 12 Taw,:. 

[0019] 

[^3] 



'?H«3i:JGWL2A»Mr** 






mmmt 








3*1* No 




mm 

(mm) 


(M/cin 2 ) 


BE* 






No.4 




0.15 


46 


O 


o 


o 


No.5 




0.2 


46 


O 


o 


o 


3*Bfc No.6 




0.33 


46 


O 


© 


® 






0.3 


62 


O 






i*&No.8 




0.3 


39 


O 


o 


o 



[0020] Si 3 tc^-T J: 3 fc, *«BHWC»*»»N 
o. 4~8tc;^f-fe7 5 -y?;\— -r^Ji. vvf 

(O) . ifcli (©) Tfc-afc. 

[002 1 ] (IOtW3) SOtWlTttfflLfc. tttlN 

o. l~3tfHr5S y?;v=. *A7 * /l^fcitLTJaT 

[0022] mitmWfcttW k LX . <t><MMi 5 mc7) 

i**. 3— rjy-rzm'omix. 3-M60g/L 

«7<^tfWLfc. Sfe(£*<oa, 12 0*C-CSS« 
Z 8 0 0XiX'im.1k. 

«U 12 0'CX'&®2tt®. 8 0 0XIX'®S8.LX. 



Z<7)tZ<7)&&<7)iB.&mZ#]2g/L.X'&-otz. 
[002 3] Cl<0M$fi#f£tfHr7$ -;?az*A7< 
*«Wli:|B|«tf>*ifcfcJ:9 

7^/k?-tc;*-;Ky£«iE$tf*:l?l?>. 

P*^«fc*83ii*ttOTTfc*Ujtetti: L (O) 

t. mmmz¥f®zti2>mt:m£&Ei}#&x't>ti&* 

[0024 ] 
[154] 



K» No.l 



KBtNo.2 



S*«No.3 



o 



[0025] S4(c^-rs*<^a *»iB0rc**K 

«*0«j|Hi^T^*S (O) t^rofc. JtttW 



tf)8SHi*£tt (x) 4fc. *%WJTftS 

IS^No. 1— 2(C7F-t-fe7S -y ?a-^A7 4 



:(8) 003-193820 (P2003-1 93820A) 



s*i4«5fearc^» (O) ttotf, vamx-hhtm 

N o . 3 t*tA-*i.7 4 )U?liA ptfggmw&B 
*IMIB?L»«^^il»»t=*J»*«* S „ <7)«bttia<0 . 
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